Telavancin and vancomycin pharmacodynamics with Staphylococcus aureus in an in vitro dynamic model.
The aim of this study was to compare the pharmacodynamics of telavancin (TLV) and vancomycin (VAN) with Staphylococcus aureus. Their concentrations were simulated between the MIC and the mutant prevention concentration (MPC), and above the MPC. Two strains of S. aureus, glycopeptide-intermediate S. aureus (GISA) Mu-50 and ATCC 43300, were exposed for 5 days to once-daily TLV (half-life 8 h) and twice-daily VAN (half-life 6 h). The simulated ratios of 24 h area under the curve (AUC(24)) to MIC varied from 30-50 to 3400 h. The cumulative antimicrobial effect was expressed by ABBC (area between the level corresponding to the starting inoculum and the time-kill curve calculated from time 0 to 144 h). With each antibiotic, the ABBC versus log AUC(24)/MIC relationships were bacterial strain-independent. A sigmoid model fits combined data on both organisms exposed to TLV (r(2)=0.78) or VAN (r(2)=0.85). Comparable effects of the proposed therapeutic dose of TLV (10 mg/kg) and a clinical dose of VAN (2x1 g) were predicted for MRSA ATCC 43300 (AUC(24)/MIC 3400 and 500 h, respectively) and a 1.6-fold greater effect of TLV for GISA Mu-50 compared with VAN (AUC(24)/MIC 1700 and 130 h, respectively). Mutants of S. aureus ATCC 43300 resistant to 2x and 4x MIC of VAN but not TLV were enriched in these simulations. No selection of TLV- and VAN-resistant mutants of GISA Mu-50 was observed. These in vitro data suggest that the effects of clinically attainable AUC/MIC ratios of TLV are similar to those of VAN on S. aureus 43300 and 2-fold greater on GISA Mu-50.